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cannot set a definite limit to the smallest particle visible by
means of the ultramicroscope; if the index of refraction of
the particles is very nearly the same as that of the surround-
ing liquid, they will remain invisible, no matter what the
intensity of the illuminating pencil. Thus small particles of
gold, silver, and copper in their colloidal mixtures are easily
visible because the refractive indices of these metals are greatly
different from that of the medium in which they are em-
bedded, while in the case of colloidal solutions of such sub-
stances as silicic acid, oxide of aluminium, and albumen, the
particles are not easily visible on account of the very slight
differences between the indices of refraction of these substances
and that of water.13

However great the difference between the refractive in-
dices of the particles and the medium, there is a lower limit
to the size of the particles which can possibly be made visible,
due merely to the intensity of the illumination. In Table XVI
(p. 122) is recorded the difference in size between the smallest
gold particles visible to Zsigmondy10' u with arc-light illumi-
nation and sunlight illumination. As pointed out by Sieden-
topf,13 single molecules could be rendered visible if they could
be separated sufficiently from their neighbours and illuminated
intensely enough; however, the illumination necessary in this
case would have to be so strong as to be quite beyond the
possibility of attainment.

The smallest particle of gold observed by Zsigmondy,
using sunlight illumination, was 1*7 x io~7 cm. in diameter.
Keeping in mind the favourable circumstance of the large
difference of index of refraction between gold and water, we
may cite this as the smallest particle ever observed.
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